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??? CO2?????????????? 
???1　?　?1　???2
(1.???????????? ,?? 100029;2.????????????????? ,??)
??　测定了大豆异黄酮中两种主要成分染料木甙和大豆黄甙的雾点压力 ,采用有机溶剂提取和
超临界 CO2 抗溶剂技术通过两次膨胀进行大豆异黄酮的精制 ,得到的产品中大豆异黄酮含量高于
90%,异黄酮收率大于 78%。该研究为超临界 CO2 抗溶剂技术在天然极性物质分离纯化中的应用
提供了新的思路 。
???　超临界流体;抗溶剂;大豆异黄酮
?????　S565.1　　?????　A　　????　1000-9841(2002)03-0177-06
0　??
????? (soybean isoflavone)?????
???? ,???α-???????????? ,
???????? ,?? 12??? ,??????
??????(genistin)?????(daidzin)??
???? 80%?? ,????[ 1] :
R1=O-gluco syl , R2=H , R3=OH ?????
R1=O-glucosyl , R2=H , R3=H ?????
??????? ,????????????
???? ,?????? 、???? ,??????
? ,??????? ,?????????? ,??
??????????[ 2 , 3]??ADM ??? 1996
?????? 20? 40%????????? ,?
?????????? ,???????? 。??
?????????????????????
????? ,???? ,??????。
??????????????????? 、
???????????[ 4-7] ,????????
?? 、????????? ,?????????
???? 。???? 、????????????
????????????。
???????????????????
???????????? ,????????
? ,????????? ,??????????
?????????????????。???
????????????????? ,????
???????????????? ,?????
???? ,??????? 。?? ,??????
??????????????????? ,??
?????????????? 。Gallagher?[ 8]
? 1989???????????????? ,?
? ,??????????????? ,????
?? 、???????????????????
???。
????????? ,???????? ,?
?????? CO2??。?????? ,????
??????????????????。??
??????-?????????? ,????
?????????????????????
?????。
1　?????
1.1　???????
 ????:2001-12-28
　????:???(1969-),? ,?? ,????????。
1.1.1　???????
? 1???????? ,?????????
?????? ,??? 50mL ,????????。
??????????-?????????? ,
????????CO2 , ??????????
1-???　2-???　3-????　4-?????
? 1　????????
Fig.1　Meansured of balance
? ,????????????????????
?。???????????? CO2 ?????
???? 。
1.1.2　??? CO2 ?????????
?2? CO2 ???????????? ,??
?????????? 100mL ????????
??? ,????????????? ,????
100???? ,???????????? 。??
????????-??????????? ,?
240mL/h????? CO2 ,??????????
? ,???????????????? ,???
?????????? ,???????????
??????? , ???? , ???? , ??
20min ,???????????????。??
???? ,????????? , ??????
CO2 ,???????????。?????? ,
????? ,???????????????
?。???????????????????
? ,????????。
1-CO2 ??　2-?????　3-????　4-????　5-?????　6-?????
? 2　CO2 ????????????
Fig.2　Expariment of CO2 antisolvent process
1.1.3　????
?????※???? ※??? CO2 ?????
　　　　　　　　 　　　　　　　 　　　　　　
　　　　　　　　↑　　　　　　　　　　　　↑
　　　　　　???? 　　　　　　　　　????
　　　　　　 　　↑
　　　　　　??? CO2????? ※???? ※??
1.2　????
????????? 10.57%(??????
? 4.81%,????? 3.70%,????????
?? 2.06%),?????? 107???? 。
CO2 ??? 99.9%,?????????? 。
1.3　????
?????? HPLC ????(??????
???)。
????:?? ,45℃;??? , 30%??+70%
?????(???? 5%),?? , 1ml/min;??
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? ,SPD-6AV ,???? 254nm 。
??:C18??? ,? 250 mm , ?? 4.6mm 。
????(genistin)?????(daidzin)???
???? Sigma???? 。
2　?????
2.1　????????????
????????????????????
??????????????????????
??????? ,??????????? 。?? ,
??? 1 ???????????? 308.15K ?
318.15K??????????????????
??????????。????-??????
?????? 3?? 。
? 3　?????????????
Fig.3　The data of phase equilibium of genistin in aceton
　　??????? ,?????? ,?????
?。?????????? ,?????????
??????????????? ,??????
??????????????。?? 3????
??????????? 0???????? ,?
???? ,?? 308.15K ? 318.15K??????
? 4.91? 4.83MPa。
? 4　?????????????
Fig.4　The data of phase equilibrium of daidzin in aceton
1793?　　　　　　　　　　　　　　　　　????:???CO 2 ??????????????
　　???????????????? 308.15K
?318.15K ????????? 4.89 ? 4.81M pa
(? 4)。????????? ,????????
?????。
????????????????????
?D????? G ???????????。?
?????????????-???? ,???
???????????????????? ,?
??????????? ,??????????
???????????????? ,?????
???????????? ,???????? ,?
????????。
2.2　????????????????
2.2.1　????
????-?????? ,????????
?????? 。??????? ,???????
?????? ,???? CO2 ?????????
?? 。????? 85%? 95%????????
???????? ,HPLC ???? ,??? 85%?
?????????????????????。
??????????? 1.3mg/mL ,?????
???? 1 mg/mL。
2.2.2　CO2 ???????
10%?????????????? ,??? 、
?? 、? 、?? 、????????。??????
???? ,?????????????????
???? ,?? 4??。
Ⅰ Ⅱ Ⅲ
——— ——— ——— ——— ——— ——— ——— ——— ——— ——— ——— ——— ———※
????
? 5　??????????????
Fig.5　Sample of soybean isoflavone
?? Ⅱ????? , Ⅰ? Ⅲ????????
????????????? 。????????
????????????? ,???? CO2 ??
? ,????????????? ,???????
????Ⅰ?????? ,??? CO2 ?????
?????????? ,???????(????
????),??????????。??????
???????????? , ??? 308.15K ?
318.15K?????????????? ,???
?1??。????????????????
?:
???(%)=(????/????)×100%
????=(V-V0)/V0
?? V0 ? V???????????? 。
???????:
?????????????? ,?????
????? ,?????????:
????????=(1-???)×????
?????????/????????×100%
???????????????? ,???
??????? ,???????:
????????=???×???????
??????/????????×100%
??????=????????×????
????
?????????????????:
????????=???×???????
??????+(1-???)×????????
???? 。
?? 1???? ,????????????
???????????????? ,?????
? ,???? CO2??????????????
?? 。???????????????????
?? 2.48 ,?? CO2 ??? 3.73MPa ,?????
???????????????? 。?????
??????? Ⅰ ,???????? ,?????
???????????????????? ,?
?Ⅰ?????? ,?????????? ,??
CO2???????? ,???????????
?? ,?????????????? 。
?? ,?? 308.15K? 318.15K ??????
???? ,??????????? ,308.15K ??
????????? ,????? 308.15K ?? ,
???? ,????? ,??????????? 。
?? 1????? ,? CO2 ????????
???? ,?????? 10%??? 40%(308.
15K ,???? 2.48 , 85%??),???????
89.6%,????????????(??????
???)????????? ,????????
67%(?? 107????)? 58%(???????
??? 、??????????)。
??? 1 ??? , CO2 ??????????
?????????? I ???????????
?? ,??????? ,????????????
??? ,?????????????? ,????
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??? Ⅲ???。?? ,???????????
?? 2.5?? ,?????? 308.15K ,????
85%??。?????????????? ,??
?????????????????????
?。? 2????????????????。
? 1　CO2 ??????????????????????(85%??)
Table 1　CO2 antisolv ent process for primary purification soy isoflavone
??
??
??????? ???????
G(%) D(%) ????(%)
???
(%) G(%) D(%)
????
(%)
308.15 K
318.15 K
1.30 8.33 6.29 18.03 43.39 0.22 0.32 0.71
1.72 10.18 7.62 21.96 54.36 0.29 0.41 0.89
2.08 11.59 8.53 24.72 60.24 0.33 0.52 1.13
2.48 19.62 14.19 40.89 76.97 0.38 0.56 1.42
3.52 15.94 7.62 26.44 84.06 2.76 2.96 8.12
3.95 4.41 3.19 8.33 86.49 4.87 3.78 10.92
1.48 7.91 6.01 17.21 40.55 0.26 0.31 0.68
1.69 9.34 7.20 20.63 51.21 0.30 0.36 0.87
2.19 12.20 9.11 25.91 62.38 0.36 0.42 1.22
2.34 16.53 12.84 35.36 73.33 0.39 0.45 1.47
3.06 9.64 6.17 23.68 80.31 3.67 3.12 7.28
3.87 8.42 6.01 15.90 82.80 4.05 3.22 9.39
? 2　CO2 ??????????????????????(85%??)
Table 2　CO2 antiso lvent process for second purification soy isoflavone
??
??
??????? ??????????(%)
G(%) D(%) ????(%) G(%) D(%)
????
(%)
308.15 K
2.58 1.97 32.16 50.34 98.53 19.37 13.43 39.73
3.01 14.7 36.72 37.69 96.78 16.45 10.11 31.34
3.46 33.06 48.69 37.88 94.54 7.26 3.96 14.62
4.01 39.59 43.52 32.02 90.23 3.96 2.46 8.56
　　?? 2 ???? ,????????? 4.01
? ,?????????????? 90%,????
?????????? 10%?? ,???????
?????。???? 40%??? 90%,???
87.3%。
10%???????????? CO2????
? ,????? 90.23%,???? 78.2%。???
??????????? 90%?????????
?????。
3　??
CO2 ???????????????? ,?
??????? 10%??? 90%?? ,????
74%?? ,????????????????? ,
??????? ,???????? ,??????
?????? ,???????????????
??????????? 。
CO2 ?????? CO2 ??????????
??????? ,??????????????
??? ,??????????????。???
???????????????? ,?????
???。?????????? ,???????
??? 、?????????????????? 。
?　?　?　?
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STUDY ON THE PURIFICATION OF SOY ISOFLAVONE BY
SUPERCRITICAL CO2 ANTISOLVENT PROCESS
Yuan Qipeng 1　Zhang Huai1　Qian Zhongming2
(1.College of Chem ical Engineering , Beij ing University of Chemical Technology , Beij ing 100029;
2.Department of Applied Biology &Chem ical Technology , The Hong Kong Polytechnic University)
Abstract　The data of phase equilibrium of genistin and daidzin in aceton was measured.The super critical CO2
anti-solvent process and ex traction by o rganic solvent was combined to purify soy isof lavone.The content of
isoflavone in the product is higher than 90% and the y ield is 78%.This study provides a new idea for purifying
natural product by means of super critical CO2 anti-solvent process.
Key words　Super critical fluid;Anti-solvent;Soy isoflavone
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